Since Vi antigen is limited primarily to Salmonella typhi, it has been thought that detection of the antigen may be a useful method for diagnosing acute typhoid fever. The slide coagglutination method and enzyme-linked immunosorbent assay have recently been suggested as ways to detect small quantities of Vi antigen in urine. In Santiago, Chile, we compared the results of these two methods in patients with acute typhoid fever, paratyphoid fever, and other febrile illnesses and in afebrile control subjects. Using a cut-off value that maximally separated typhoid patients from controls, the enzyme-linked immunosorbent assay was positive in 62.4% of 141 patients with culture-proven typhoid infections and in 13.2% of 159 afebrile control subjects. The enzyme-linked immunosorbent assay was false positive in 64.7% of 34 culture-proven paratyphoid A or B patients and 47.1% of 21 patients with other nontyphoidal febrile illnesses. The coagglutination test was positive in 34% of typhoid patients, 14% of afebrile control subjects, and 46% of febrile control subjects. We conclude that these tests when performed with the Vi antibodies employed in this study are of little value for the diagnosis of typhoid fever in this setting.
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Microbiological methods for the diagnosis of typhoid fever are frequently not Typhoid fever is endemic in many areas of South America. In Santiago, Chile, the annual incidence is 90 cases per 100,000 inhabitants. Over 50% of the cases occur during the summer months (December through March), and approximately 65% of the cases occur among persons 5 to 19 years of age (6) . We For the ELISA, we used the inner 60 wells of 96-well polyvinyl microtiter plates (Dynatech Laboratories, Inc., Alexandria, Va.) and ran each specimen in duplicate. Half of the wells were coated with burro anti-S. typhi Ty2 serum, and half were coated with normal horse serum (which cross-reacts with burro serum) as described previously (1) . The absorbance of the contents of each well was read 30 min after the addition of phosphatase substrate (Sigma 104) at 410 nm with a through-the-plate photometer (Dynatech Laboratories, Inc.). The ELISA value was calculated as the ratio of the average absorbance in the Vi antigen-coated wells to the average absorbance in the control serum wells, rounded to the nearest tenth. The test was standardized by serial dilutions (100 ng to 100 pg) of a highly purified Citrobacter Vi antigen preparation.
Statistical methods. Discriminant analysis was performed to determine the ELISA value that maximally separated the typhoid cases from the afebrile controls. A classification function was then generated that determined the number of cases and controls that could be correctly categorized. Multiple regression analysis was used to examine the relationship between the ELISA scores of the typhoid cases and the afebrile controls controlling for age, group, hospital, prior history of typhoid, and typhoid vaccination. Linear logistic regression was performed to investigate the relationship between the coagglutination test result and case status controlling for age group, hospital, prior history of typhoid, and typhoid vaccination.
RESULTS
There were 188 culture-proven typhoid infections and 43 paratyphoid infections (Table 1 ). S. typhi was isolated from blood in 81%, from stool alone in 16%, and from marrow alone in 3% of the cases. S. typhi was isolated from 42% of persons suspected of having typhoid. Of the typhoid cases, 63% occurred in males, and 72% occurred in patients aged 10 to 29 years (Table   TABLE 1 2). The mean age of afebrile control patients was significantly higher than the mean age of patients with typhoid (P < 0.001, Student t test) or paratyphoid fever (P < 0.001, Student t test). S. paratyphi B was isolated from 32 of the 43 patients with paratyphoid fever. S. paratyphi B was isolated from the blood of 20 (63%) patients and from stool alone of 12 (37%) patients. S. paratyphi A accounted for the remaining 11 cases. In 10 patients, the organism was isolated from the blood, and in 1 it was isolated from the stool. Of the paratyphoid cases, 67% occurred in males, and 80% occurred in persons 10 to 29 years old (Table 2 ).
In Chile, a 100 pg/ml preparation of Citro- bacter Vi antigen gave a mean value of 2.0 in the ELISA, 1 ng/ml gave a mean value of 6.7, and 10 ng/ml gave a near-maximum mean value of 8.3. Patients had significantly higher ELISA scores than did afebrile controls (P < 0.0001, Student t test; Table 3 reactions would be easiest to explain for the we detect-burro antiserum which was used to coat the standard. wells for the ELISA, since the burro antiserum )ositive in was prepared against the S. typhi Ty2 strain and Lratyphoid may well include antibodies to 0, H, and comjects, and mon enterobacterial antigens as well as to Vi frequently antigen. Theoretically, to yield a false-positive argely be-ELISA, the rabbit antiserum would also have to (Table 3) . have antibodies to antigens which reacted with ,ontrols to the burro antiserum or to other antigens closely Ahen con-linked to those antigens. S. typhi, S. paratyphi l , hospital, A, and S. paratyphi B share the 0-12 antigen, ession). A but C. freundii 5396/38 does not, and the rabbit and coag-Citrobacter Vi antiserum does not agglutinate S. cases and paratyphi A or B organisms. However, the P < 0.01). ELISA (3, 9) . Finally, Vi antigen may be changed physically or chemically before it appears in the urine. Although tests of urine by the slide coagglutination test and the ELISA were not specific or sensitive in identifying persons with typhoid fever, we believe that attempts to develop and improve these and similar tools for the rapid diagnosis of the disease still offer promise and should not be abandoned. The relative lack of specificity of the reagents we used and our incomplete understanding of Vi antigens suggest that there is a need for more specific immunopurified or possibly monoclonal antibodies directed to S. typhi Vi in these procedures.
